
C L I N I C A L P I C T U R E

Nelson’s syndrome post-bilateral adrenalectomy

Rapid Nelson’s syndrome development after bilateral adrena-
lectomy is a rare event. A 34-year-old man was referred in 2012
with suspected Cushing’s syndrome (CS). Hormonal investiga-
tions showed hypercortisolism [serum cortisol 49.2 lg/dl (nor-
mal range, NR: 5–25); 24 h urinary-free cortisol, UFC 1903 lg/24 h
(NR:<140); serum cortisol after 1 mg dexametasone 23:00 h,
42.1 lg/dl (N< 1.8)] with increased plasma ACTH concentration
(120 pg/ml; NR: 5–46)]. Magnetic resonance imaging (MRI) of the
pituitary gland was normal (Figure 1A). Inferior petrosal sinus
sampling (IPSS) with plasma ACTH quantification before and
after 100 lg of corticotropin-releasing hormone (CRH) showed
no gradient of central/peripheral plasma ACTH both baseline
(IPS:peripheral ratio< 2) and post-CRH (IPS:peripheral ratio<3)

suggesting ectopic ACTH secretion (EAS). Localizing studies by
chest radiography, thoracoabdominal CT scan, abdominal MRI,
octreoscan, bronchoscopy, echo-endoscopy, colonoscopy and
18FDG-PET were negative. With the diagnosis of ACTH-
dependent Cushing’s syndrome by occult tumor, the patient
began treatment with ketoconazole. After a year of treatment
and, despite adequate hormonal control with ketoconazole,
800 mg/d, the patient continued feeling overweight and general-
ized swelling, and localizing study remained negative. Patient
underwent bilateral adrenalectomy, and 4 months after surgery,
showed hyperpigmentation and plasma ACTH 280 pg/ml com-
patible with Nelson’s syndrome criteria (plasma ACTH> 200 pg/
ml and hyperpigmentation)1 (Figure 1B). Pituitary MRI

Figure 1. (A) Coronal pituitary T1-weighted magnetic resonance imaging (MRI) showing normal pituitary gland at diagnosis of Cushing’s syndrome (left) and MRI

coronal study showing a nodule with low signal intensity in left half of pituitary (right) (February, 2014; 8 months after adrenalectomy). (B) Evolution of plasma ACTH

concentrations and phenotype changes of the patient in relation to bilateral adrenalectomy and adenomectomy (arrows) of ACTH-secreting pituitary tumor.
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performed 8 months after surgery showed a suspected image of
a left pituitary microadenoma that was more evident in subse-
quent studies. The patient underwent endoscopic endonasal pi-
tuitary surgery in January 2016. The hystopathologic study
showed a pituitary adenoma with ACTH immunostaining with
histological signs of aggressiveness (3 mitoses/HPF and Ki67
8%). Plasma ACTH concentrations returned to values similar to
those previous to adrenal surgery.

CS can be ACTH-independent, usually by a cortisol-
secreting adrenal adenoma, or ACTH-dependent, due to tumor
hypersecretion of ACTH by a pituitary ACTH-secreting aden-
oma (Cushing’s disease) or by an extrapituitary neuroendocrine
tumor (EAS).2 EAS represents �20% of ACTH-dependent and
�10% of all types of CS. Up to 12–38% of cases of ACTH-depend-
ent CS, tumor is not localized requiring long-term follow-up.3

In these cases, bilateral adrenalectomy has been considered as
a therapeutic option.4 Patient herein reported was a young man
with ACTH-dependent CS with an occult tumor who developed
a Nelson’s syndrome just only 4 months after bilateral adrena-
lectomy (Figure 1A). Corticotroph tumor progression has been
reported in about half of the patients with Cushing’s disease
usually within 3 years after bilateral adrenalectomy. Several
predictive factors of corticotroph tumor progression have been
considered, including duration of Cushing’s disease, high
plasma ACTH concentration in the year after adrenalectomy, a
high urinary cortisol excretion before adrenalectomy, young
age at adrenalectomy, a lack of pituitary irradiation before
adrenalectomy, an invasive pituitary tumor before adrenalec-
tomy and a residual tumor in the sella after transphenoidal
surgery and prior to adrenalectomy, among others.5 This clin-
ical case highlights that bilateral adrenalectomy may contrib-
ute to short-term development of ACTH-secreting pituitary
tumor in a patient with ACTH-dependent Cushing’s syndrome

by an initially not visible pituitary tumor which could be surgi-
cally removed.
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